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(54)Title: URETHANE OLIGOMER, RESIN COMPOSITIONS THEREOF, AND CURED ARTICLE THEREOF 



(57) Abstract 

A resin and a resin composition which each can be diluted with water and gives a cured article excellent in properties (curability, 
adhesion, and water resistance); a resin composition which gives a cured article excellent in flexibility, soldering heat resistance, etc., can be 
developed with an organic solvent or a dilute alkali solution, and is suitable as a solder resist and an interlayer dielectric; a photosensitive 
resin composition which is suitable as an etching resist and a cover lay; and a photosensitive film comprising the photosensitive resin 
composition. The urethane oligomer (A) is obtained by reacting a polyol compound (a), a polybasic acid anhydride (b) having at least two 
anhydride groups per molecule, a polyisocyanate compound (c), and a hydroxy compound (d) having an ethylenically unsaturated group. 
The resin compositions comprise (1) the oligomer (A), (2) at least one resin selected among unsaturated polycarboxylic acids (B), reactive 
diluents (C-l) such as (meth)acrylates, nonreactive diluents (C-2) such as Carbitol acetate, and thermoplastic polymers (D), and (3) a 
photopolymerization initiator. 
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><?v =j— Kit t^frzi— rDhTvyijn-w; =7-^7*1 

^XliHJx^7^>s ^>^;U^5 L ;i/^^>, ^f^bUx^l/T^^-C' 

^©{gfflSfciU SlMM^C*)" lt> $?£L<fc^ 0. l-101I o /os 4$ 
(3$f^t<i*. 0. 3~5M%T-&£o 

l^tlCWUtffS Kliv 0. 0 HftlZift g; L<&0 . 05-0. 

5M%T-&£<> 6 0~1 5 0°C, U<&80~120°C 

m (b-2) igjfc^tSu tizk HufB^ga^nS^^^U 

(B) #*§£>*l£o 

^©fi^tZ^ffi-TS^^^TK^ (b-2) £LXl±, Bulfl0'i>&< hfc 2 

M©^7K^i*^w-rs#^a^^7jc^ (b-i) om-zmmLtzbo&Qzm-r 

^l^S^7jctli:UT{i*^^^r^;i/S2{@$:MmufejK^^l'-2 0}f$U< 

«CK 3*TS «A. ^ - J. \/ ^-X / J |=| US\ *r s^0 /r ^ ttx «X 7H\ /JN T^J TT A/ /*>4 CK C N \ JEJt ^T? 5C*> ^ ~1 

$?£Ll^J«^«tl (b-2) hLXl±, ^Jx.K^7knA^^, ^tKvu 
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2fc&S£2*UT, *K£ 1 H§*&fc »K ii3i3©^£S&*R*&l©#l; L<»0. 
0 5- 1. 0 0 HM^tSo SffcS&fciu 6 0~ 1 5 0°C N L < 14 

8 o~ i o o°ct*&£o 

(d) tLxit, mtus Tpv^mm* mv^x^ 
^^'j^^^k * $ z u frmy^^s * $ # u;i/®2 -^T-fr^z-isfr, 

# & U b- K 2-t HD4^xf;V7^'Jl/-Fs 2-tFD^5/7 
D tf;i/^ # * U i/— K 2 - t FD^r^7D tr;i/T^7 U V— K i?*?-))/7$.; 

i7J^;V7 USXttt KD^ri/3£^!©eifeS*#UT*<kV^III» 1-8© 
K>> 7^U;i/7^ KXI± 7^ 'J D - f 'J ;^o#fl#ol^#f L < 

(D) tcttx *;v^^s>;i/a^%-rsfi^i:*;i/^^r^;i/S^^b^v>m 

(d) (HftRran^s^*) <£>fifi¥i§#npsy\ 10, 000-300, 

0 0 0 h-T3£i:##£ UV> 0 1 0 , 0 0 0*?iT-Ji> 7 

>f ;i/At£#&T-f -5fl£[Rl#& *K 3 0 0, 0 0 0 &M?L2>Z:, Mi&te'&i&T-? Z> 

MfRi^^So (D) fiE#©#;v#*:^i/S^*fc^ o -cfc 5 o ^ 
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L< «4 5^;u%WT\ it)j?*U<li3 5^1/°/ottT> H 

^ig0^T-fflv^^ti#^j (c- 1 ) i:uts \z-)v*m?z>mmwL2~G 

S«tt#RSd (C-l) t LT^ffl£*u£#mti£ U*) T^Ul/-h^«ir 
y;i/KfcBife2S&#LT*«fc^lfciR# 1-10 <DmffiWkT)]/^-)ib<D*:; 

1/-K ^>v>M^*) 7^'Jl/-h, is*7U^*i/)\, 7^'J^-hs 

7^';i/-h> 2-^^;i/^^^>;i/ (^^) t^ju- K ^f7'j;v (^*) 
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— K -f V^is)^ T>7 y Is — h> b 'J?^ (^37) T^U 1/— v 

i/^D^>r- ;U (^^) ^>>^D^>r-;i/t^i/xf;i/ 

V\s-htVTi±, Mmx-^Uy&^Mffi&'aftt h'D^rJ/fb^tl ( d ) ©JST' 
2 -t h'D^^rnt^^ (^^) TZV is- b> 1, 4-:/^>^;r 

x.HinA^®, MTk^U'vgL M7jc7^;i/^, t 1 h -7 t Kn^zK7^;i/^. 

(c-i) tvTt&mztiz&wmTPvu-vmiz-rz 

ttt77i;-;i/A^ y U — k 7Dti/>^^it^ b*^t£t:;*7 

aiy-^A^ 7^'Jl/-h, ^\syir*V4 Ktttt^7x7-;i/F 

5? T^yu— K 1, 4 (^^) 7^'Jl/-h> V 

^^>fj^ij3-^^ 7^Ul/-h^'Jxf i/>^'J3-;i/y 

7^'Ji/-b> b y tf 1/>^7*U 3— r*yi/— K 

>^;i^y (p< t^? y i/- k b y d-;v7d^> b y 

7^>Ji/-b> b y ^^n— ;i/7*d;-?>^u b *is h y ^) y ix— 
yy -fe>* y :ro*^> b y y u-b. ^>#^y;*y b— ^ b 

^ (p< T^yu— bs *s^>?x.V * 'J h-^Jl£->!j7D7^ b >©s/S 

^j©^y (**o T^yi/-b> ^^v^i'jx'j b— ^*y 7^'ji/ 
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fu>yijn-;i/y^'J t";k # y 7d t? u >^y n— U ^ 

#y a: h^>^y .> i/^^ — 5=-;i/ N h y p< ^n— ;i/7'D/1>^ U ^y — 

Visi/)ix.—T)v<DPT? y u — k *yMT;i/^w>^y n— y i/ 
y y i/- k $?^>^aiy ^ y h-;i/#y y u- k 

(a) Lfc^y -t-Mt^lL y .;i/K©|g^«i*s 

7k&S£W-f y 7*^^o:><b^i:±i3©^y ^ v^t*- Mb-£« 
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h^i/-2-7iz;i/7-bh7i;>, 2, 2 -S^i h dr>>- 2 -7 i -;i/T-fe 
h^^y> N l, l-i?^DD7-b^7x;> N 2-h h*D^>>-2-^f 

n^3r>>;i/:7 i-;^ h > N 2-^^-1- C4 - ?x- 
;iO - 2 -^;i/^U y -7*d^>- l -^->^^©^-fe h7i; >M ; 2 

> s 4, 4-W^Jl/7^'<> i ;7x;>a^>y7xy>S N 2,4, 

7^7liiSlxf;i/x^7 1 ;k n, N-^^f;i/7^ y gifi^ V7;;n 

§ o 

> Me^l5ffl^*4i:-rs^i:^T'^So ^lbfi&# (F) hLTfcL ^ISSiS^ 
*r*U#;i/*>^flt (B), ^l^^>^Urfv- (A) RVm°im'&m&fc (D) 

1/71, mV'J>S> 7x7-M4hFD^^>lWinti5. 
^^bj&# (F) h LT&flO*.^ ^tf*^J^ Wb-jlrtk ^Sft; 
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U ; 3 ,4 -^#^>- 6 ^-;i^>^ u^**, n,**))/- 3 , 

4 -^tJ^^- 6 -t^fri/t? D^#-9->*;i/j}?^rS/i/— K 3, 4-:n#^> 
D^^rS>;i/^ 3 , 4 D^\^r-9->*;i/^*^ri/|/— K 1 

tfc5Ifbf!&# (F) 2: UTffifflSftS* 7 ^ Xh&tyt UTtt, 

»®Ybj«^ (F) ^ UTffiffl$tis*^-9-\;y >it&vah ut(i, 2-3-*+?- 

\/U>> 2 2 -^-dr-y-^/ U 2-7i^-2-m^'J>, 2, 
5 - 2-**VJ V > N 5 5 L ;i/- 2 - 2-^-dr-b-y U 

Ztlbommihl&ft (F) <DQ*"CbftlZ (A), (B) ( D ) l&frrp<D±! 

±s38l«bJ&# (F) ©ffiffl«©Sfa[fe«fiHt± N aimx BUHB (A), (B) R 
(D) m&q*<DiJ)]sifi*i')],&l{gig*)^ &mMbf&& (F) Ogt£*#0. 
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2~3. o matt* zm-s-e&Zo fc^-cfci/'j > vmmmz Ltzmo^mmm 
& j pm%L%fmzmti2>&frt> 1 . o~i. 5^M^^^,iij^*s$f^b^o 

±§3^M^ (F) h LT^*^>l»£f£ffit-£®l^ buHB (A), 

(B) rtf (D) ^^©*;i/^^^;i/»^©s^^{S3i-r^fe«)(c^^Jr^^ 

-^>5^>;i/^ 5. £*V~ — ;K 2-7izH;^;-iK 1 -*/7J x-^fr- 2 

-^^;i/-r ;k l -i/7yi^- 2 - t>>j"iy)v^ 5. ;i/^©>f 

X xfjl/i?7Uh'J7^>, 2, 4-^7Uh'J7^^ 2, 4-S^T5. 
J - 6 - > U;i/ h U 7i^>, 2, 4-^T5.y-6-^ri/U;i/h UT^>^|CDh 

N, N-^y ^ iryy> % m-7^;? *;—)\,m<D7^y 

(A) ~ (E) U ^tX{C^7Kdri/?gfbi£il^J^Sie^Lfc±^J^ 

MB (F) f&#£±<fc£; Lfe^b^Jli^oz:MMt3iB^-t^ {£ffl£P£L 
XZtit>%m&LTm^2>Z. L^o (F) 

i^b3J*iJ»fctMtt#$?t; U (F) ^^{±^S(3^DT> MH3#£jfrf4# 
SR8»J (C- 2) T-#IR^tlTV>T*)cf:<> ft£ (F) E£##S#T-&£*|^t;:&, 
Mtfl3«il£ftT^S©;W£ Ll^o ^©Jl^S/Stt#^J (C-2) Oili 

(F) i&ft%^tsmbm&j&y!)±mizftLx, o-5o°/ 0 g^ £D$?g;u<ii 

0~4 0%a^T*& D x (F) 
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$i j» © m fg s if #> § i w t* » -r & c t # & & § o 

#*BnrcBu ±ib (a) - (f) fi6^Sffi«t©«y^-e«i^t)'e-Tffiffl-c&a 
» * v^mfr&b^b Lxitm i k 

£ U*>#U (A) RV/X&&m&*7l<9>#V3'v — (A'), 

t£#IR#J (C-l). SV^S^MJ&JW (E) ©Jjfl^fc^ 

-7i/^>tU3Y- (A) s ^fiaws^sKU *;i/*>B?«iig (bk (o 
s ytm^mmm (e) sviifta^ (f) <om^t>^. 

^l/^V^-'jrfv- (A), $9&y (CK ^S^H&giJ (E) &t>*M<bfi£# 
(F) ©M^fr^ 

•>l/^>^-U=fv- (A), $f?gy (CK *ftpTffitt:S£# (DK #fi-&M#i#J 

(E) &rr«k«<britd (F) 

©*i^fc>-£ £ft*l$ * 4» © t U T ^ if 3 C t ifi X' & £ o 
IS 1 ©*I^fc#©=&^©$?^ H^ffii^JiTOO^iCMLT^ 

(1) ->l/^>t>j3*v- (A) filf/xa^KStt^l/^V^U (A') 
&1 011% mTttKWr&fc^lB&l^b) <kD$?2;b<&3 0%U±. 

(2) £j&t$#^#J (C - 1) &3%&LU cfc D»*U<tt6%ei± N ICffS 
L<l±10°/,W±fife!3, A^8 5%^ J: U<fci6 0%&Ts Mfc*f 
£ U<&5 0%J^Ts St>* 
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o) ftn&rmm (e) t±o. i%tx±> xbn-zis <ito . 2%w±t?&!k 

fro 1 5 %UTs <fc t) $? * b < « 5 %WT 

£2©*i^fr#0&J&#©&fl!i!l^fci\ (A) mft&ZF (B) j$#fcmfi£» 

( 1 ) (A) ^fitr (B) f£#©^ff-T^ 1 0%tl±s b< &2 0%W±, 

b<&7 OJifiira *K £fc (A) t (B) ©GgfflSll^ 
(A):(B) = 1-9 9 : 99-1, b < fc* (A):(B) = 5- 70 : 9 
5-3 Offc *K £^ 

(C) fiE#tt (A) (B) f&#©£fU 0 OSB (S* : WT£f«£>& 

V>|5B^|p1D) £#LT 3g&W±s #£b<i±5fi|SJiU^ IflU* b < 8 SPJ^± 
-£> ipo3 0 OSBUAT, iDlf^KiilO 0»61T, b < li 4 OSflUa 

T> 

(E) f&#Ji (A) (B) (C) fifc#©-&gH 0 OgjSKftbT 
0. 5£BW±, »*L<J±2gP^± % MlC#£U<&4g&m±T*> fro2 0g&M 

(F) (A) dS^&V (B) j£ftQ*(Di3)m*i')vmimMrz*)s (F) 
J&#©1^igS# 0 . 2-3. O^Mh^SSy^-Cfe^o 

mzvmfr&ttKcD&i&fKD&mm&it. (a) (c) ^a^n* 

(1) ")I/^*iJJ?- (A) fil 0%W±, <fc b<&2 0%&±, S 
C»*l/<(i3 0°/ofel±^^ ^9 0%WT, < t()^U<ii80%ttTs 

(2) #K$J (C) {12%W±s J: L<ii3 %W±, MfC$?£b<fi5% 
W±T?fet)x fro 6 0%W^ ±!)#*L<»5 0%W^ 5£#£U<fcfcl 5 

(3) ytm&mtfem (e) t± (a) (c) ^©^tf 1 o 0 8P£*tbT 
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(F) $#fct (A) f&ftty(Di3)\'X*i')lMim^tzt), (F) f&ft<D'gm&ifi 
0. 2~3. 0^gi:&3g!]i^ 

1 4 ©Ifl^^t t©#M©f ffll^it (A) ffiftRVF (D) J^fct^ft* 

(1 ) -)H>t'j3?- (A) (±1 0%JW±s «fc t>#£ L<tA2 0%W±"7?& 
D> *>o9 0%l^Ts <t?)$flb<(i8 0%JWT^ H£*f £ b < &7 0 %J^^T^ 

(2) afcqrgtefi^tf: (D) &5%&±. <t^$f^b<{il 0 %Jil±, 
L<&2 0%J^±7?&»)s A»o75%^Tx d:D$f^L<ii7 0%mTT*$)Ds 

(3 ) ytmsmifem (e) » (a) (d) m,fr<D&m 1 o oasK**uT 

U<»1 5gPWT> 

(A) f&^tf (D) f3Lft#<Dl3)\,'#**s)\,&imMtc*). (F) j«^©W^ 
#0. 2~3. O^ik&SSI^feSo 

«C^5x ±IB^*5VaT, (A) jg£# x (B) ffifrJ&Xf (D) j£#*0*;i/s!?*S/ 
*IBW©ffli*tt»liffifiK«»©SSJg»i:LTH:s ±13 (A) ~ (F) mftRTFtft 
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2> 0 &m&m(Dm$te., mzfflmi±-&<. i~2oo^m^si<, so~i 

5~ 1 0 0/imtt5^:^^ L <. 1 0 ~ 3 0 umh-T 2> Z tifi & t>$?£ L 
;i/A£ i/t!^ ix. ii* U r if® 77 7 f 7 )iA%mtf zztft 

y — >BJ||iJ N A-f>7D-D- b, *:7*lx — n— b^©;fr&£<fc tK &MMtf 

M^b^b^-B-^o iStt^*;^-*!*: LTteu SSJMIIU S^$l> XjR^^tf 
*>*U ^JBSRa^-ra*^* ©flaSJSH: l0~ 1 0 0 0 0mJ/cm2> 
U*mM?Z>M'£ s £(DmMmit 0 . l~l 0 OMrad^tbV^, 
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7Jdg^Ts ftJEzfcffi*l\ ®»E*iB*]\ *-fey>*K 3tft*Mg#U— *f- (i*^ 
©JUffii 1-2 0 O/zmUjgT^ 5~ 1 0 0//m*g&#$?£ bV^o 

-1 6 0 vm<DmmT<*mw<DmmM*mip 1156 o~ 1 1 o°c, 

<&6 0~1 0 O-C^SJgT'^^Hi-SClh^i; ^>^7iJ-OiI#M 
0 0 0mJ/cm2gg©^t*IltU tg^feS^f So 

; 1, 4-^^-^r-9->s r h 7 h H D 7 7 > & ^©x-f;i/i ; ^ f ;i/xf 
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^©gL ^5^jf&bt$e>fw, fijE2k«s*Tx pfffiTk^T, iemt> mmi± 

^IHbWbt^<> tf^T* 1 0 0-2 0 0°C, L<ttl 4 0~ 

i 8 0"C©$aj&-e;ta*MaL3&-ra c: £££ qH&M4£«*v u^*mk©w*& 

S^i:UT(i, *S£»JIBB:&<, 9 0-13 O-ct-rzzt&ft $ U^o 
VU*> TPVls-Y (A) (D&f&M 
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(yKm&m ; 1 2 9mgKOH/g, ; 8 7 0) 1 7 4 0 g, i*^ny 

U y (Wtm ; 1 0 1 lmgK'OH/g) 218. 8g, h 'Jxfjl/7;> 6 
g£tt&^ 8 5-C-e 1 OB^BOfrU *g?£fflfi ; 57mgKOH/g, B&fflfi ; 

57mgKOH/g®, *^^=^^;i/^**jiB7;m— ;Wb^«i*Wfc- 

7?s h'Jl/>S?>fVJ/7*-K2 > 4-St>*2, 6 : &lTI§Ib) 3 
4 8. 4g£tt&<^ -i V5/7^ - hi«fi3&» 1 . 8 2%(:&5St\ 8 5°CT» 
£j 1 5^ffflSJ6S*"frfco 2-hKo^^>x^7^'Jl/-h 2 3 9. 2 

g, ^ h^rS>7oiy-;i/ 1 . 3 gSttM8 5°CT-^Jl 0«FHSjfe^-& N >fvi/ 
T*-h$gg#0. 3 %l:^oti:u5-eHf&$ll7U M¥iQ#^S#$]6 
0 0 0 (GP C^(wJ;S) T*M#4 4mgK0H/gO^^>^-U=J"-x'-(A 
- 1 ) *mtzo 

&!&m 2 

-BU&M l©*'Jrh7^f 1/>^'Jd — ;i/ 2 1 6 0 g , &etK hT D ^ ij y h m. 4 
3 6. 2 g, h'JxfJl/7^>6g, h U h 3 4 8 . 4 g N 

2 -t KD^ji^I/T^ U \s— h 2 3 9 . 2 g v ;>< b 3rS>:7 x. J — ;H . 3g 
tVs mmoUffT*. ii¥i5^?i^7 5 0 0 (GPC^CJ;5) 
7 0mgKOH/g©'>l/^>7^UU-h (A-2) £f#fc 0 

&mm 3 

#Vt- h^^b>^D i&m&m ; 1 1 2 . 2mgKOHA g^ 

i; 1 0 0 0) 1 0 0 0 g, 3i^b>^i; n— ;i/ 1 2 4 g, &S7j<t?n* y y hm 
(MM ; 1 0 1 lmgKOH/g) 4 3 7. 6 g s h *)x.^))/T^> 1 0 gRW 
*;i/tf h-;i/T-fe^-h 4 8 9 g£tt&#\ 8 5°CT-1 Ofc&ffflEffcU tt**\Z 
¥±9 4 f@ © * ;i/ # * */ § ^ -r £ T )V u — Kite, Va <d * )i tr h — )V t -fe ^ 
-h*g-£$J (@^©7j<^M ; 71. 4mgK0H/g, M; 142. 8m 
gKOH/g) tf^T*. h U V*>T*- h26 1 g 

-fVi/7^- h^$Ig#2 . 2 9 %l:^^$T\ 8 5 °CT"^J 1 5 B^S/foJ^fco 
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m^-Z. 2-t FD^ri/xf^J^Ub-M 2 2g, 

1. 2 g£tfc&<& 8 5 8 CT-$J 1 OB^KSJES^-^s ^V^>7^-hI^i) 5 0. 3% 
^ttofciiCI^TSlifeSiKTb^U^^^-'J^^-©*^^ Y—)]/T*t — h 2 
0%#JRS (A- 3) H^KflStt, 115. 2mgK0H/gt$o 

£U*> h (A ') £D^fig;^J 

^•«>J 1 l/* =3^-— (A - 1) 100gl36% hV*-?)lTK 

>zK?g^l 5 0 g&BfcJfU&tf&iSTU SS^lS^Tfi^^e 2 0 0 (GP C 
©7jc^i4^b^>^U=iv- (A '-1) S^feo 

-a-^J 2 T**# \sV 37- (A-2) 100g£6%h V^*)VT K 

>zK?M2 1 0 gSlffl^^iTU fifi¥^#^fi#m 8 0 0 (GP C 

mz&z) (Dikm&t>\/*y*v3T— (a '-2) 

^»»l6^**U*^#>K1»fli (B) O-^fiS^J 

buIBx 5£ (1) {C*5V>TX#- CH 2 -> n # 6 . 2ffc2.t 

Z 7 M*Ht*i'1h'&VB (^^^r^>^S9 5 0 g/eq N $fclbj&8 5°C) 

3 8 0ffi£^\Z7U)l't F V > 9 2 5 fiB&$>* ^)V7,)l^^^ N 6 2 . 5 
»tfci^ HfTf7 0 o Ct-9 8. 5%NaOH60. 9 SB ( 1 . 5^) 
SI OO^IttiilDlfco miM'&£t>\Z7 0°CT- 3BSIHKJi&£fTofco 

tJc2 5 oap*iBx.2k«feSfTofc„ »jg«t»)^^^;v^;i/*^ 
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h> 7 5 0gBK|g#£i3\ Ii;3 0%NaOHl Offi%J}\]?L, 7 O'CT 1 B#ffg£ 

^^-f V >^;i/>!7- h >&^@HIliRLT^ x^^r^^g 3 1 0 g/ eq, 

6 9°C©:n**:>^j3g ( a ) m^titc^^^mm (a) fcj\ ai#3f 

Z<D^tf*Z/mffi (a) 3 1 OgB&U^l/tf h-;i/7^f- h 2 5 1 g|3£tt&^ 

6 0g&, (iHffi (mgKOH/g) =196) 97 gp, ;><?-;wW h* 

D*y>0. 8gp, hij7xr;m7-f>2. 5 SB Sim*. 8 0 °Ct:1mU®M 
U 9 8°CT»3 5i^ji£i$t, M#0. 5 mgKOH/g, 0^6 5% 

&^T% d©^*^^ U U- h 7 1 8 . 5 toG*u^*Kl 0 0 gJS, * 
;i/tf h 5 4S*ttai^ 9 0*CT?6llS|l8KifcU E3^M* J 9 

9mgK0H/g N @0##6 5 S^gSfflS^Wtf U T^tf^^flg (B 

- 1) £t#fco 

^qJMt4fi-^fr (D) 

*^)l*U h;bJ:> = a*lf?? 3/2MO 12 1. 5g|77^3 

£AftT:fc£. 8 5°C£#SL lBSRBJfcffUfco ^ * * U 1 3 . 5 g N 

y^^U;HJ^f;H6. 8g, y;i/Bi^-;i/3 8 . 2 g N 2-th*D^> 
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